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be satisfied, the most simple and practical solution in design is to assume either 
both simple supports (case 3) or the simple support-free condition (case 1). 

In using the design formula for the critical compressive stress, the common 
practice is to place the dimension b between the rivet or weld lines. In rolled 
sections made by cold forming or pressing, the distance 6 is normally measured 
from the edges of the fillets. 

When a very long plate of width b is supported at the two long sides and it is 
loaded in compression, case 3 in Table 10.4 can be used as a criterion for estimating 
the elastic buckling stress. The theory also shows that when K is plotted as a 
function of L/b, the panel with simply supported edges tends to buckle into a series 
of equivalent square panels when L/b is an integer [29]. 

When both edges of the plate remain free, they are not compelled to remain 
straight under load, and the plate behaves as a column. All cases illustrated in 
Table 10.4, however, provide some degree of edge restraint, so that the plate is forced 
to bend about two different axes. Here, therefore, lies the principal distinguishing 
feature between the behavior of a wide column and a panel. Under the conditions 
of developing a double curvature, the elements of the panel located off center are 
subject to twist as well as bending. This provides a rational explanation of why the 
buckling load of a panel is markedly higher than the corresponding buckling load 
of a wide column. 


INELASTIC BUCKLING OF PLATES 


To account for inelastic effects, Eq. (10.7) modifies to 
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Here rj denotes the inelastic reduction factor [29], which is obtained by dividing the 
effective modulus by the elastic modulus. Many studies of this subject have been 
made and various formulas recommended. The approximate values for inelastic 
plate buckling in compression are given in Table 10.5. 

The relation of secant to tangent modulus is illustrated in Fig. 10.4. The 
secant modulus E s is the relationship between stress and total strain at a particular 
point, consisting of elastic and plastic components e E and e p , respectively. The 
tangent modulus E t may be regarded as a measure of instantaneous resistance of 


Table 10.5 Approximate Factors for Inelastic Buckling of 
Plates 


Edge Conditions 

Inelastic Reduction Factor, rj 

Both edges simply supported 

(£t /£)>/ 2 

Both edges fixed 

(Et/E)'!* 

One edge free, the other fixed 

{Et/Ef ! 2 

One edge free, the other supported 

E s /E 



